Ageing populations have greater incidences of dementia. People with dementia present for emergency and, increasingly, elective surgery, but are poorly served by the lack of available guidance on their peri-operative management, particularly relating to pharmacological, medico-legal, environmental and attitudinal considerations. These guidelines seek to deliver such guidance, by providing information for peri-operative care providers about dementia pathophysiology, specific difficulties anaesthetising patients with dementia, medication interactions, organisational and medico-legal factors, pre-, intra-and postoperative care considerations, training, sources of further information and care quality improvement tools. 
What other guideline statements are available on this topic?
This guideline should be read in conjunction with the 2014 Association of Anaesthetists guideline 'Peri-operative care of the elderly' [1] . Similarly, more specific anaesthetic advice can be found in relation to older patients with hip/fragility fracture in the 2011 Association of Anaesthetists guideline 'Management of proximal femoral fractures' [2] . The medicolegal implications of impaired mental capacity are described further in the 2017 Association of Anaesthetists guideline 'Consent for anaesthesia' [3] .
Why was this guideline developed?
To produce a concise document designed to help perioperative physicians and allied health professionals provide multidisciplinary, peri-operative care for people with dementia and mild cognitive impairment.
How and why does this statement differ from existing guidelines?
There is no national guidance on how people with dementia, and their relatives/carers, might best be supported through an episode of surgery and anaesthesia.
In common with other Association of Anaesthetists guidelines, this guideline was developed by a Working Party consensus review of current evidence about not only best practice in peri-operative care but also recommends best practice in circumstances where evidence is controversial or incomplete.
Recommendations
1 People with cognitive impairment should receive the same standards of, and access to, healthcare as people without cognitive impairment.
2 Pre-operative assessment processes should identify people with cognitive impairment so that their management and follow-up can be tailored to their needs.
3 Pre-operatively, the risk of peri-operative cognitive changes should be explained to people and their relatives.
4 Rigorous assessment and management of cognitive impairment should apply equally to people requiring elective or emergency surgery.
5 Carers and relatives should be involved appropriately in all stages of the peri-operative process.
6 Carers or relatives should be invited to accompany a person with cognitive impairment into the operating department before and after surgery. dementia occurs in 20-70% of people (depending on the population studied) at a rate of~10% per year but cannot currently be predicted to occur [4] . Throughout these guidelines, 'dementia' refers inclusively to people with MCI.
Dementia is a syndrome characterised by progressive, irreversible worsening of memory, thinking, behaviour, personality and ability to perform daily activities, without impairment of consciousness. These symptoms should have been present for at least 6 months before diagnosis.
The definition of postoperative cognitive decline [5, 6] .
Postoperative delirium (POD); as defined in DSM-V, delirium is a clinical diagnosis characterised by a fluctuating disturbance in attention and awareness that develops over a short period of time (hours to days) as a direct physiological consequence of a general medical condition, surgery [7] , an intoxicating substance, medication use or more than one cause. The disturbance and any associated changes in cognition are not better accounted for by preexisting, established or evolving dementia. Older age and dementia are risk factors for developing POD. It is associated with prolonged postoperative hospitalisation, institutionalisation, mortality [8] and onward cognitive decline [9, 10] . It is distressing to the patient, their families and friends, has long-term psychological sequelae and impacts on staff and other patients on the ward.
The International Nomenclature Consensus Working
Group has recently published recommendations for new terminology and clinical diagnostic criteria for the cognitive impairment temporally associated with anaesthesia and surgery [11] . This work aims to overcome inconsistencies and inadequacies in terminology by aligning peri-operative cognitive disorders with the definitions and criteria outlined in DSM-V. The Working Group recommended that 'peri-operative neurocognitive disorders' should be used to describe cognitive impairment identified in the perioperative period, including before surgery ('neurocognitive disorder'), as an acute event ('POD') or up to 30 days ('delayed neurocognitive recovery') or 12 months ('postoperative neurocognitive disorder') after surgery. The new terminology is not used in these guidelines for the sake of familiarity but will be used in future updates.
Comprehensive guidelines detailing the diagnosis, prevention and management of POD recognise the importance of early, standardised, multi-component interventions in preventing consequent cognitive decline in the elderly [12, 13] .
Background
In the UK, approximately 850,000 people have dementia (55,000 in Ireland), a figure expected to rise to one million by 2025. The current 'cost' of dementia in the UK is estimated to be £23 billion sterling annually. The prevalence of people with MCI or dementia is higher in emergency compared with elective surgery. The prevalence of dementia is~20% among people with hip fracture [14] ,~8% with chronic limb ischaemia [15] and~5% with cataracts [16, 17] . The prevalence of MCI is~80% among people > 65 years requiring emergency general surgery [18] ,~60% among people > 60 years presenting for elective vascular surgery [19] ,~20% for elective total joint replacement [20] and~14% (75-84 years) for urogynaecological surgery [21] .
People with dementia undergoing surgery are rehospitalised more commonly, generally have longer inpatient stays and poorer outcomes, and an increased likelihood of moving into a care home, compared with surgical patients without dementia. One-third of people with dementia admitted to hospital for an unrelated condition never return to their own homes.
There are a number of types of dementia, which vary according to the region of the brain primarily affected, and therefore the spectrum of neurocognitive change experienced ( Table 1 
Diagnosis of dementia
Dementia is not a diagnosis that should be made by anaesthetists. However, patients may present during preoperative assessment with concerns about or signs of MCI or dementia, but without formal diagnosis. A simple screening tool, such as the Abbreviated Mental Test Score, MiniCog, Qmci or clock-drawing test [22, 23] 
Specific difficulties anaesthetising patients with dementia
When administering anaesthesia to people with cognitive impairment, the aim is to minimise cognitive change after Clinically, it is difficult to disentangle the effects of comorbidity, illness, surgery and peri-operative complications (including delirium) from any direct neurotoxic effects of anaesthesia and surgery that independently accelerate the rate of long-term cognitive decline [26] .
Meta-analysis has found no significant association between exposure to general anaesthesia and the risk of developing Alzheimer's disease, concluding the number of high-quality studies published is insufficient to discount any relationship definitely [27] . Subsequent cohort studies have suggested an increased incidence of dementia after anaesthesia and surgery [28] [29] [30] , but taken in total, evidence of a causative link between general anaesthetic agents currently appears inconclusive [31] . Future research requires better assessment of pre-operative cognition, trajectory and risk factors, longer follow-up periods [32] and isolation of the effects of anaesthesia from illness and surgery.
Medication interactions
Polypharmacy is prevalent within the age group of most people with dementia, which increases the likelihood of adverse interactions with drugs used in anaesthetic practice. Carers and relatives are often the best sources of up-to-date lists of current medications and allergies.
Specifically, drugs used in anaesthetic practice can interact with drugs used either to treat dementia or to modify the behavioural symptoms of dementia ( Table 2 ).
Cholinesterase inhibitors increase cholinergic transmission by inhibiting cholinesterase at the synaptic cleft. They are used to offer temporary and modest relief of cognitive symptoms in people with mild to moderate dementia. Cholinesterase inhibitors interact with muscle relaxants, prolonging the effects of depolarising neuromuscular blocking drugs (suxamethonium), and decrease or reverse the effects of non-depolarising neuromuscular blocking drugs [33] . Larger doses of nondepolarising muscle relaxants may be required to achieve satisfactory paralysis.
From an anaesthetic perspective, cholinesterase inhibitors should be stopped before elective surgery during which potential interactions with neuromuscular blockers might occur [34] . However, from a neuropsychiatric perspective, discontinuation risks worsening cognitive function, and suggests the risk of interaction should be managed, as it would be during emergency surgery. Even then, cholinesterase inhibitor use during emergency (hip) surgery does not appear to be associated with an increased risk of postoperative complications in general, and respiratory complications more specifically [33] .
Cholinesterase inhibitors should certainly be continued before elective surgery when the likelihood of neuromuscular blocking agent administration is low.
Decisions about discontinuation should be made on an individual basis rather than as an institutional policy and should be taken in discussion with the person with dementia (and their relatives/carers, as appropriate) [35] .
Donepezil has a longer half-life (70 h). It requires a period of 2-3 weeks to clear the body, during which time, without treatment, an irreversible decline in cognitive function may occur. The drug is associated with a small but significant increase in the risk of syncope and bradycardia [36] . There is no definitive guidance on whether donepezil should be continued or discontinued before elective surgery. We recommend continuing donepezil and managing muscle relaxation accordingly, using neuromuscular monitoring (ideally acceleromyography).
Galantamine and rivastigmine have short half-lives and can be discontinued the day before surgery. 
Organisational factors
Although surgery and anaesthesia are risk factors for their peri-operative cognitive decline, people with dementia should not automatically be denied access to surgery.
A number of cognitive trajectories are possible around the time of surgery (Fig. 1) . A peri-operative alteration in cognitive trajectory is not inevitable. When surgery is successful the first time, with minimal peri-operative derangements in physiology and without complication, a person's cognition can be expected to follow its preoperative trajectory [38, 39] . Moreover, when surgery alleviates symptoms or pain and enhances quality of life, for example, by improving vision, hearing or mobility, cognition might be improved postoperatively, or further deterioration avoided [40, 41] .
Involving relatives and carers
People with cognitive impairment are likely to experience further challenges to those normally experienced by people undergoing surgery and being in hospital. Key areas of support concern:
1 Knowing about the person with dementia, for example, making use of a 'This is me' or similar document (see 'Sources of Further Information'); 4 Implementing these guidelines;
5 Implementing the creation of a dementia-friendly operating theatre environment;
6 Implementing quality assessment/quality improvement (QAQI) measures of care within their directorate (see also Supporting Information Data S2).
Multidisciplinary care
Developing and implementing these strategies will require involvement of patients and carers, to ensure the co-design and coproduction of peri-operative services specific to the needs of people with cognitive impairment.
Lead Clinicians should encourage Trusts to use national documentation, such as the 'This is me' document, to ensure a personalised approach from all staff for each Furthermore, the implementation of quality care for people with cognitive impairment requires multidisciplinary and multispecialty collaboration beyond the traditional model of surgical care [42] . Pathways need to be developed to facilitate early referral and targeted management of complex patients by geriatricians, older age psychiatrists and specialist dementia nurses.
Medicolegal factors
People with dementia requiring surgery and anaesthesia can exhibit the full spectrum of decision-making capacity and should not be assumed to lack decision-making capacity based solely on a diagnosis of dementia. Indeed, For a person to possess the appropriate capacity to decide whether or not to have each proposed medical intervention, they must be able to understand the information a doctor gives them about the intervention, retain it and use the information to come to a decision (and communicate that) at the time they are required to do so.
The assessment of their capacity by the doctor (usually) is binary (they either have capacity or they do not) and issuespecific (the decision applies to the proposed treatment, not all treatments). In some cases, the patient may have the capacity to make a decision but needs support to do so, which should be provided if possible.
The Working Party recommends that both POD and POCD (being more prevalent after surgery and having longer term consequences) represent material risks that people with dementia (and/or their relatives/carers) must be informed about before deciding whether to have surgery or not.
In 
Pre-operative care
Pre-operative cognitive impairment is a significant risk factor for POCD. Routine assessment of pre-operative cognition in patients > 60 years enables postoperative risk stratification, appropriate decision making about treatments and POD/POCD management planning [32] .
Cognition may have been recently assessed as an outpatient, in which case it does not need to be repeated during pre-operative assessment.
Pre-operative assessment clinics, ideally multidisciplinary ones, provide an extended opportunity for assessing, planning and communicating the complexity of factors involved in managing people with dementia as surgical inpatients. Holistic comprehensive geriatric assessment methodology (to which anaesthetists can contribute) has been shown to reduce the incidence and/or severity of postoperative cognitive disorders, such as delirium [45] .
Pre-operative assessment and intervention should include a full medication review, alcohol and drug history, identifying the potential for interaction with anaesthetic drugs and identifying medications whose peri-operative use or omission could have a detrimental effect on cognitive function [25, 46] . The use of personal aid devices (hearing aids, glasses, dentures) should be reviewed routinely.
Detailed discussion of usual function, hearing and visual problems, cognition and behavioural or psychological symptoms, including agitation, aggression, wandering, psychosis, likes and dislikes should be undertaken.
People with dementia are often frail, and their frailty should be estimated using a validated scoring system (such as the Edmonton Frail Scale [47, 48] ) and managed accordingly throughout the peri-operative period [49] [50] [51] .
People with MCI or dementia should be accompanied, where possible, by a relative or carer who knows them to all pre-operative visits. Provisions should be made for relatives and carers to remain with the patient before surgery to the point of anaesthesia induction, and after surgery soon after emergence.
The existence of an appropriately constituted, registered Lasting Power of Attorney or Advanced Decision should be confirmed during the pre-operative assessment process.
Benefits of day surgery
Having dementia does not preclude a person from having day surgery, which returns them more quickly to their normal environment than inpatient stay, thus reducing POD.
Day surgery involving anaesthesia for older people with dementia requires specific knowledge and skills, particularly related to patient selection, dosage and interactions of anaesthesia drugs, analgesia and recognition and management of postoperative cognitive change [17, 52, 53] .
In general, the longer people with dementia remain in hospital, the greater the effect on their cognition. They are more likely to become temporarily/permanently institutionalised, and there is a greater chance of antipsychotic drugs having to be administered to them [54] .
Intra-operative care
The operating suite is an unfamiliar environment for people with dementia, their carers and relatives.
Undergoing anaesthesia can cause anxiety in people with normal cognition and particularly so in people with dementia. Strategies to alleviate the disorientation this can cause are similar to those used on elderly care wards and are shown in Table 3 • Welcome an accompanying relative or carer into the anaesthetic room before induction
• Welcome an accompanying relative or carer into the recovery room early after emergence 
Anaesthesia type
The few studies that have investigated the impact of surgery and anaesthesia on peri-operative changes in cognition in people with dementia have failed to find a consistent difference in cognitive outcome between those administered general or regional anaesthesia [55, 56] .
People with dementia are proportionately underrepresented in research studies on peri-operative cognition, and numerous confounding factors exist in such research. These include methodological problems, both measuring peri-operative cognitive change [38, 57] and distinguishing the effect of surgery per se, the definitions of 'general' and 'regional' anaesthesia incorporating a wide range of techniques and quantifying the effect of routinely co-administered (over)sedation with regional anaesthesia.
General or regional anaesthesia can be used, the type of anaesthesia probably being of minimal importance compared with how that anaesthesia is administered [58] .
Regional anaesthesia may be technically more difficult without sedation.
In general, anaesthetists should aim to minimise the administration of 'deliriant' medication by using the lowest effective dose for the shortest time possible and expecting prolonged onset and offset times. This approach relates as much to good practice when anaesthetising older people as it does specifically to anaesthetising older people with dementia; in the latter, it remains uncertain whether there is altered sensitivity to general anaesthesia agents or not (i.e.
whether people with dementia require less anaesthetic agent to produce anaesthesia) [59, 60] .
Certain medications are possibly best avoided because they are centrally active, often with anticholinergic sideeffects [25] , and alternative drugs can be used. These include benzodiazepines (use propofol instead), cyclizine (use metoclopramide instead) and tramadol.
Increased 'anticholinergic burden' is associated with poorer long-term cognition, physical function and mortality in older people [61] . A number of risk scales are available to quantify anticholinergic burden, for example, the Anticholinergic Cognitive Burden scale [62] , which lists drugs whose cumulative burden may be harmful [63] .
However, the contribution of single, 'anaesthetic' doses of anticholinergic agents (atropine, chlorpheniramine, hyoscine, scopolamine, pethidine, cimetidine, codeine, diazepam, fentanyl, furosemide, hydrocortisone, morphine, prednisolone, ranitidine) to longer term outcome has not been quantified using these scales.
Based on experimental laboratory evidence, there may be theoretical benefits in administering i.v. anaesthetic agents (propofol) ahead of inhalational anaesthetic agents (desflurane is preferable to sevoflurane or isoflurane), although this has not been confirmed in clinical studies [25] .
Sub-anaesthetic doses of ketamine administered intraoperatively do not prevent POD [64] in the elderly. Currently there is conflicting evidence both for [65] [66] [67] [68] and against [69] using dexmedetomidine instead of propofol procedural sedation to reduce the prevalence of agitated POD in older people. Opioids can induce muscle rigidity in some patients with Parkinsonian dementia [70] .
Brain monitoring
Some older people (including those with dementia) are more sensitive to the hypnotic and cardiovascular effects of anaesthesia, and so merit close intra-operative monitoring of depth of anaesthesia and cardiovascular physiology [1] .
Comorbidities and polypharmacy can increase the likelihood of critical organ ischaemia during anaesthesia, reduced 'awake' baseline bispectral index [71] . Processed EEG may have more benefit in reducing the dose of anaesthesia given rather than preventing awareness under anaesthesia (which is rare in older patients), but its appropriate use has been found to reduce the incidence of POCD at 3 months in older patients undergoing general anaesthesia [72] , and the incidence of POD in older patients sedated for hip fracture repair under spinal anaesthesia [73, 74] .
Blood pressure and processed EEG are proxy indicators of cerebral perfusion, but there is some evidence that more focused monitoring of cerebral physiology (cerebral oxygen saturation) in combination with functional monitoring (bispectral index), to guide protocolised maintenance of anaesthesia depth and cerebral oxygenation, might reduce the short-term prevalence of POCD in older patients [75] , if not delirium [76, 77] .
Postoperative care
Decisions about discharge destination after postoperative recovery should not deny patients access to high dependency or intensive care on the basis of their dementia or cognitive impairment alone. Advanced Decisions, relatives and carers can provide useful information when deciding on treatment escalation and more intensive care provision. A patient's 'This is me' document should be used to hand over onward care after discharge from the recovery room [78] .
A time-related spectrum of cognitive disorders occurs postoperatively, from emergence phenomena (hours) to delirium, medication alteration, alcohol and nicotine withdrawal (days), POCD (weeks or months) and persistent or permanent cognitive decline (months or years).
Hypoactive or, less commonly, hyperactive delirium can occur postoperatively, both manifest as acute changes in attention and awareness compared with a person's preoperative baseline, the former characterised by drowsiness and inactivity [79] , the latter by restlessness and agitation.
Both can be diagnosed and quantified using simple scoring systems (e.g. 4AT [80] [81] [82] ), which should be incorporated into institutional multicomponent intervention pathways (Appendix 2 [83] ). Using awareness-raising factsheets, carers and relatives can be helped to identify early, subtle changes in cognition that might herald delirium.
Proactive multicomponent interventions (such as Hospital
Elder Life Program (HELP www.hospitalelderlifeprogram.org)
are currently the most effective form of managing POD [84] , reducing its incidence, duration and severity in various surgical populations [85] [86] [87] [88] . Such interventions involve standardised pathways for diagnosing and monitoring factors known to impair cognition after surgery and anaesthesia and treating these using both nonpharmacological and pharmacological methods.
Non-pharmacological interventions should be used in the first instance to manage patients with cognitive emergence phenomena or delirium [12, 13, 89] , including strategies to orient the person in time and place, regular communication and explanation, seeking relative and carer help with this and 'normalising' postoperative care (e.g. regular meal and rest times).
Anaesthetists should actively identify and communicate predisposing and precipitating factors for delirium (Table 4) to postoperative care providers, and aim to prevent or treat factors resulting from anaesthetic intervention. Anaesthetists should also take a proactive approach to managing non-cognitive aspects of intra-operative care relating to conditions that are common in the elderly population, and which can impact their cognitive function postoperatively, including frailty (positioning, pressure [88, 92] .
The incidence of POCD varies according to the definition and sampling methods used, and the patient population studied; this makes pre-operative risk stratification difficult. Although systematic review has described an incidence of~12% in the adult non-cardiac surgical population, this is undoubtedly an overestimation in younger adults and an underestimation in older people [93] . After cardiac surgery, the prevalence of POCD is higher in the short term (1 week), but not thereafter (> 3 months) [94] . Predisposing factors for POCD are similar to those for POD (although the evidence is weaker), and include increasing age, poorer education, comorbid cerebral or cognitive disease, poorer functional status, and longer surgery and postoperative complications [84, 95] .
Likewise, future, formal peri-operative prevention strategies for POCD are likely to involve optimising chronic diseases and other modifiable predisposing factors. Possibly of greatest importance is that the cognition of people with dementia at risk of POCD is not followed after surgery; instead, the Working Party recommends that such people are referred (back) into their local cognitive services network (e.g. via their GP, memory clinic or specialist psychiatry services) for cognition assessment and management. The introduction of new nomenclature should help standardise these processes [11] .
The care bundle shown in Table 5 is intended as an aide-memoire and can be printed as an adhesive sticker and attached to the anaesthetic chart. It can be developed further to include specific institutional policies.
Training
Capacity describes a person's ability to understand and use the information given to them when deciding whether or not to receive medical care. People with dementia may have the capacity to make some decisions but not others and this may vary over time; all anaesthetists, therefore, must be able to assess a person's capacity when a treatment decision needs to be made [3] . This should be undertaken as part of a Every anaesthetist aims to keep their patients safe. We aim to safeguard every anaesthetist -by educating, supporting and inspiring them throughout their career.
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